RBsumC. -La fonction diklectrique complexe des couches minces des alliages de Cu-Ag a et6 determinee par des mesures de transmission optique. La structure Blectronique des trois alliages de metal noble-metal noble s'est avkree Stre qualitativement la meme.
1. Introduction. - The theory of the electronic structure of substitutionally disordered alloys has been subject to a great interest during the last decade. Comparatively few of the theoretical results have however been correlated with experimental data. Comparisons between model calculations and spectroscopic measurements like optical absorption, photoemission, X-ray emission etc. should be most fruitful. The noble metals are tractable candidates in this connection for two reasons. Firstly, they contain localized states in form of d-bands, for which model calculations have been presented. Secondly, they are suitable from a pure experimental point of view. Data on Ag-Au and Cu-Au alloys have been reported earlier in literature, while there seems to be no data on concentrated Cu-Ag alloys. In the present paper we present the optical absorption of one phase Cu-Ag alloys over the whole concentration range and give an interpretation of the observed concentration dependence. The electronic structure of the three noble metal-noble metal alloys will also be discussed.
2.
Experimental. -Cu-Ag alloys containing 19, 36, 63 and 84 atomic percent Cu were produced by melting. A piece of approximately 1 cm3 of an alloy was mounted in a holder in an ultrahigh vacuum chamber. At a pressure in the 10-lo torr region the sample was filed which caused thin flakes (approx. 0.01 mm in diameter) of the alloy to fall into a metal box. The box was then tilted so that only a few flakes at a time fell onto a heated tantalum ribbon. In this way the alloys were flash evaporated onto a liquid nitrogen cooled quartz substrate. The pressure was at this stage in the lo-' torr region. Metastable, vapour quenched thin films of 200-600 A thickness were produced in this way. Electron diffraction patterns, taken at room temperature, showed an amorphous structure for the Cu6,Ag,, alloy while the others were found crystalline. Annealing at 400 K makes amorphous alloy crystalline, while annealing at 500 K results in a two phase structure for all alloys. These results are in agreement with earlier findings [I] .
The optical transmittance of the thin alloy filmquartz substrate sample was recorded continously with a spectrophotometer in the range of 0.5 to 6.2 eV photon energy. For a few photon energies the reflectance was measured which together with the transmittance and the measured film thickness gives the optical constants. These constants were used to estimate extrapolations of the transmittance outside the measured range. Finally the complex dielectric function was evaluated in the whole measured energy range using dispersion analysis on the measured and extrapolated transmittance data [2] . From their data we spin-orbit splitting and should be of the order of 1 eV. evaluate the Cu impurity edge to occur at 2.7 eV.
On an absolute energy scale the Fermi level will For the interpretation of the data in terms of the change on alloying. We have in figure 4 assumed it to electronic structure of the alloys we use the highly sim-be higher in Cu than in Ag. This would mean a s-p AEF, and thus of BE?, will however only affect the detailed shape of the curve in figure 3 , not the qualitative behaviour [7] . With the introduced notations the photon energy for the absorption edge can be written in terms of the simple model in figure 4 :
The data in figures 1-3 are consistent with the given picture of the density of states. It is important to observe that from general considerations hwyAVoes not tend to E? for low Cu content. We find h a y = 2.7 eV and ho? = 3.9 eV.
This comment is particularly important in connection with the interpretation of the optical data [8-111 of the Ag-Au system, which has been assumed [5] to behave differently from the Cu-Ag system. It has been deduced by several authors [5, 8, 91 that the absorption edge moves continuously from the edge in pure Au to the edge in pure Ag. Such a behaviour has been interpreted in terms at a virtual crystal behaviour 1121. Reexamining the data of c2(w) we have however found [13] that the threshold is lower in -AgAu than in Ag with a few tenths of an eV. Thus the (( two band model )) in figure 4 is valid also for Ag-Au alloys, as already pointed out in an earlier publication [14] . Finally we point out the particular behaviour of the Cu-Au alloys. The curve corresponding to figure 3 shows a pronounced bump round 35 atomic percent Cu [15, 131. An analysis with the model in figure 4 shows that the Cu impurity band is entirely inside the Au band in AuCu. When the Cu content is increased the upper edgeof the Cu band increases in energy while the Au band edge decreases. At some concentration the Cu band will penetrate the Au edge, causing the mentioned behaviour in ~, ( o ) .
Calculations [13] within the CPA, using the model by Schwartz et al. [16] , can reproduce the observed concentration dependence of the absorption edge in the Cu-Ag system. The model is however too unrealistic to reproduce the behaviour in the Cu-Au system, where the band separation is small.
4.
Conclusions. - The measured concentration dependence of the absorption edge in Cu-Ag alloys is in agreement with the (( two overlapping band )) model shown in figure 4 . A reexamination of the data of the Ag-Au and Cu-Au systems shows that the same model can be applied to these alloys. CPA calculations, using the model by Schwartz et al., can reproduce the observed behaviour in the Cu-Ag system but not in the Cu-Au system.
